INTRODUCTION
A low physical fitness is associated with an increased risk for all-cause mortality [1] . Approximately 25% of the American adult population is physically inactive [2] . In addition, approximately 45% of individuals who start an exercise program drop out before completing the first six months [3] . Several factors may explain these facts, such as a low motivational level, reduced self-efficacy, lack of motor ability to perform sport movements, low exercise tolerance and dissatisfaction [4] . Therefore, the development of training strategies that focus on the exercise adherence are important.
Affective responses (pleasure/displeasure) is an important factor for behavioral change [5] . According to the Hedonic Theory, individuals tend to reproduce pleasant behaviors (positive affective responses) and to avoid unpleasant behaviors (negative affective responses) [6] . Therefore, it is possible that exercise sessions that provide positive affective responses increase the exercise adherence and vice-versa.
In this context, the lactate or ventilatory threshold may be used as a physiological marker for affective responses during aerobic exercise [7, 8] . Aerobic exercise sessions performed at intensities above the lactate or ventilatory threshold are associated with negative affective responses, whereas exercise sessions performed at intensities below the lactate or ventilatory threshold are associated with positive affective responses [9] . The effect of aerobic exercise intensity was broadly discussed in the literature [10] [11] [12] , however, it should be considered that an aerobic exercise session configuration is based on intensity and duration. Reed and Buck [13] performed a review to investigate the effects of exercise duration on psychological variables; however, the majority of the studies included in this review investigated mood responses instead of affective responses. Petruzzello and Landers [14] compared two aerobic exercise sessions with different durations (15 and 30 min) in young men, and no differences were found between both conditions (15 and 30 min). However, the affective responses were measured only pre-to-post exercise.
Considering a possible influence of affective responses in exercise adherence, a better understanding on the effect of exercise duration on affective responses could contribute to the increase of affective responses in aerobic exercise sessions, increasing the likelihood of exercise adherence. Therefore, the objective of the present study was to verify the effect of exercise duration on affective responses. In general, the literature demonstrates that exercise sessions performed at high intensities are usually associated with uncomfortable perceptions (e.g., higher ratings of perceived exertion, pain, and excessive tiredness) resulting in negative affective responses [9, 15] . Based on this premise, it is possible to hypothesize that the increase of exercise duration, and consequently, the increase of physiological discomfort would result in negative affective responses. Thus, our hypothesis is that the exercise duration would be inversely related to affective responses.
METHODS
This study was approved by the Institutional Ethics Committee. All procedures were performed in accordance to the Declaration of Helsinki.
Participants
Fifteen men from 18 to 45 years, classified as low risk for cardiovascular disease and with no diagnosis of mental disease were invited to participate. Individuals with musculoskeletal injuries or resting blood pressure above 139/89 mmHg were excluded.
Experimental Design
Participants performed a total of two experimental sessions. In the first session, informed consent and a Stratification Risk Questionnaire were applied and then participants' resting heart rate (HR), blood pressure and anthropometric measurements were recorded. Participants underwent an incremental exercise test to determine peak oxygen consumption (VO 2 Peak), maximal HR and the respiratory compensation point (RCP). In the second session, aerobic exercise was performed. Physiological and psychological variables were recorded before, during, and after the exercise. An interval of two to seven days between sessions was adopted, and participants were instructed to not use medications or to perform exercise 24 hours prior to the tests.
Procedures

Anthropometry
Body mass and height were measured (Filizola 31, Filizola SA, São Paulo, Brazil) to determine the body mass index (BMI). A skinfold caliper (SlimGuide, Rosscraft Innovations Inc., Vancouver, Canada) was used to measure skinfold thickness [16] . Then, the body fat percentage was estimated [17] .
Incremental Exercise Test
An incremental exercise test was performed to determine VO 2 Peak, RCP [18] , and the maximal HR. After a 5 min warm-up at 5 km.h , the speed was maintained, and the treadmill slope was increased by 2% every 2 minutes until volitional fatigue. A HR monitor was used (RS800CX, Polar Electro OY, Kempele, Finland) to record the HR during the test. Gas exchange was recorded using a gas analyzer (Cortex Metalyzer II, Cortex Biophysik GmbH. Leipzig, Germany).
Affective Response
The Feeling Scale (FS) was used for the measurement of affective responses. The FS is a bipolar scale with ranges between -5 (Very bad) to +5 (Very good) and a zero value (Neutral). The FS was used because the construct measured in the present study was the core affect. Moreover, the FS is a single-item scale, allowing easy application during the exercise session.
Aerobic exercise session
In the second visit, an aerobic training session was performed at an intensity of 85% of RCP and a duration equivalent to 50% of the duration recommended by Santos et al. [19] . The duration was calculated based on the VO 2 Peak using the following equation: Duration (min.session-1) = (VO 2 Peak x 0.89 + 5.35) x 0.5. For example, an individual with a VO 2 Peak of 42 mL.kg -1 .min -1 should perform an exercise session of 21.3 min. The gas exchange variables and the HR were continuously measured during the exercise session. The FS was measured 10 minutes before and 5 minutes after the exercise session. During the exercise session, the FS was measured every 3 minutes.
Statistical Analysis
A descriptive analysis of the participants' and the exercise session characteristics was performed. The FS data was grouped into quintiles (Q) to reduce and equalize the number of records to five. A linear regression was performed to verify the relationship between the FS responses and the exercise duration. A oneway ANOVA was performed to compare the FS responses across the different moments of measurements (pre, Q1, Q2, Q3, Q4, Q5, and post). An effect size analysis was performed to compare the FS responses obtained during and after the exercise session to the FS response obtained before the exercise session (the pre FS value was used as the reference for comparison). The effect size was classified as: < 0.20, Trivial; 0.21 -0.60, Small; 0.61 -1.20, Moderate; 1.21 -2.00, Large; 2.01 -4.00, Very large; and > 4.00, Nearly perfect [20] . The confidence interval was established at 90% and was interpreted as suggested by Batterham and Hopkins [21] . In addition, considering the interindividual variability of the affective responses [22] , a descriptive analysis was performed to identify the percentage of participants who reduced, maintained, or increased their FS responses from Q1 to Q5 of the exercise session. These data were calculated by subtracting the FS responses obtained in Q5 from the FS responses obtained in Q1.
RESULTS
The characteristics of participants were as follows: age = 24 ± 4 years; VO 2 Peak = 47.9 ± 7.4 mL.kg- ; and body fat percentage = 10.8 ± 4.5. The aerobic exercise session presented an average VO 2 of 71.8% ± 7.5% of VO 2 Peak, an average HR of 80.4% ± 4.4% of the maximal HR, and an average duration of 23.9 ± 3.2 min. The mean and standard deviation values of FS are reported in Table 1 . The one-way ANOVA showed a significant increase of FS only after the exercise session (F(6, 98) = 3.089; p = 0.008) as presented in Table 1 The effect size analysis showed a Trivial effect of Q1 and Q2 of FS compared with the pre value. However, from Q3 (≈ 15 minutes of exercise) to Q5 (≈ 24 minutes of exercise) the FS presented a reduction compared with the pre value with an effect size classified as Small. Additionally, we observed an increase of postexercise FS response compared with preexercise FS response with an effect size classified as Moderate. According to the inferences suggested by Batterham and Hopkins considering not only the effect size but also the confidence intervals [21] , the comparisons between Q1, Q2, Q3, and Q4 and the pre value of FS may be interpreted as "Unclear". The comparison between Q5 and the pre value of FS may be interpreted as "Possibly harmful", and the comparison between the pre and post values of FS may be interpreted as "Almost certainly beneficial" (Figure 2 ). Together, these results indicate that the increase of exercise duration resulted in a reduction of FS during the exercise session and an increase of FS response after the exercise session. 
Table1. Affective responses measured before, during and after the exercise session
Moment
ESeffect size; CI -confidence interval; T -trivial; Ssmall; M -moderate; L -large; and Q -quintiles
The individual variation analysis showed that nine participants (60%) reduced their FS response, one participant (7%) maintained their FS response, and five participants (33%) increased their FS response during the exercise session.
DISCUSSION
The results of the present study suggest that prolonging the duration of exercise results in a reduction of affective response measured by the FS, which corroborates with our hypothesis that an increase in exercise duration leads to a reduction of affective response, indicating that the duration of exercise influences the affective response. On the other hand, an increase of FS was observed after the exercise session, indicating a rebound effect, which may be explained by the opponent-process theory [23] .
This result could be explained by prolonged physiological stress generated by exercise. It has been discussed that both the intensity and duration of exercise may affect the levels of cortisol [24] , which is associated with negative affective responses [25] . On the other hand, it is possible that exercise sessions with longer durations (usually performed by long-distance runners) create positive feelings of well-being, euphoria, analgesia, happiness, and energy. This premise is based on a concept known as "runner 's high" [26] and could be explained by the hypothesis of the endocannabinoid system [27] as well as by opioidergic mechanisms [26] . However, future studies are needed to clarify this issue.
In a previous study, Kilpatrick et al. [28] investigated the effect of two aerobic exercise sessions equalized by the total work. One session was performed with shorter duration and higher intensity than the other. The authors found that the longer session resulted in higher affective response; however, the objective of this study was to compare the affective responses in two aerobic sessions at different intensities and durations. In another study, Petruzzello and Landers [14] compared the effect of two aerobic exercise sessions of different durations (15 and 30 min) in affective responses and found no significant differences between the two conditions. However, this study compared two different durations and used the PANAS questionnaire for the measurement of affect. Thus, considering the methodological differences between this study and previous studies, the results cannot be compared interchangeably.
In this study, 60% of participants presented a reduction by at least one point in FS during the exercise session. Williams et al. [29] already demonstrated that an increase of one point in the FS may be associated with an increase of 38 min weekly aerobic exercise. Therefore, it is possible to hypothesize that the reduction of affective response would be associated with a lower quantity of weekly exercise performed by an individual throughout an aerobic training program.
This study has limitations that should be considered when interpreting the results. In a review, Ekkekakis et al. [9] discussed the importance of the lactate/ventilatory threshold as a physiological marker for affective response. This study investigated the effect of exercise duration in affective responses in an aerobic exercise session performed at an intensity below the lactate/ventilatory threshold. It is possible that the FS presents a different pattern during an exercise session performed at an intensity above the lactate/ventilatory threshold.
Several recommendations for aerobic training sessions are regularly published in the scientific literature [19, [30] [31] [32] . However, these recommendations do not consider aspects related to affective responses. Thus, this study contributes to the understanding of the affective response pattern during an aerobic exercise session, and in conjunction with other studies that have addressed the effect of exercise intensity [9, [33] [34] [35] , the study could facilitate future recommendations that address the emotional context of the practitioners.
CONCLUSION
In summary, the present study showed that prolonging exercise duration may negatively influence the affective response of individuals, even if the exercise is performed at an intensity below the lactate/ventilatory threshold. Thus, the prescription of aerobic exercise sessions aimed to improve the affective responses must consider not only the intensity but also the duration of the exercise. Therefore, future aerobic prescription recommendations should include suggestions of intensity and duration with the objective of the improvement of affective responses.
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